Abstract -Populations of herbaceous periwinkle, Vinca herbacea Waldst. et Kit., were found on April 2007 on Bansko Hill (Baranja, Croatia), which lies on the south-western edge of the range of this Pontic-Pannonian species. Since V. herbacea was included neither in the handbooks for plant identification nor in the current Croatian Flora Database, a new key for the determination of Vinca L. species of Croatia is presented herein. The herbaceous periwinkle should be treated as a critically endangered (CR) species in Croatia, considering the low number of individuals and the small extent of its occurrence in extremely rare habitats at the margin of its distribution. New recordings of some very rare or »data deficient« (DD) taxa of Croatia are also presented here: Scorzonera hispanica L. and Inula germanica L.
Introduction
The herbaceous periwinkle Vinca herbacea Waldst. et Kit. 1799 (Apocynaceae) (syn. Vinca mixta Velen., Vinca pumila E.D.Clarke) is a plant native to South-Western Asia from the Caucasus Mountains around the Black Sea through Anatolia and the Balkan Peninsula to the eastern part of the Danube valley and the Carpathian Basin, but its area is disjunctive (MEUSEL et al. 1978) . It is distributed in southern and central Europe: the southern-central part of former SSSR: Russian Federation and Ukraine (POBEDIMOVA 1952) , Bulgaria (DELIPAVLOV 1983) , Serbia (OBRADOVI] et al. 1986 ), Hungary (SOÓ 1966 , KIRÁLY 2009 , Austria (FISCHER et al. 2008) , Slovakia (RANDU [KA and KRI@O 1986) , Romania, Greece and Turkey (STEARN 1972) . Vinca herbacea is a lowland-colline, Pontic-Pannonian flora element (JÁVORKA 1925 , SOÓ 1966 , MEUSEL et al. 1978 . The occurrence of this species was indicated for the eastern part of Croatia in JÁVORKA (1925), but this record was never given any precise location. It cannot be found in the handbooks for determination of plants in Croatia (DOMAC 1984 , it is absent from the Red Book of Vascular Flora (NIKOLI] and TOPI] 2005) as well as from the current national database of the Croatian flora (NIKOLI] 1997 (NIKOLI] , 2012 . There are no data about this plant in the papers dealing with the flora of Bansko Hill (GODICL 1980 , STURC 1988 Vinca herbacea is a herbaceous perennial vascular plant with procumbent or ascending stems, and a length up to 60(-80 cm), dying back at the end of autumn. Leaves are narrowly lanceolate or narrowly elliptical, the lowermost sometimes obovate, cuneate at base, with margins minutely ciliate. Pedicels are shorter than the subtending leaves (STEARN 1972 There are two other native periwinkle species occurring in Croatia: the bigleaf periwinkle Vinca major and the common periwinkle V. minor (DOMAC 1984) . The latter species is similar in the vegetative stage to the herbaceous periwinkle and therefore our aim was to make a new key for determination of the Vinca L. species of Croatia based on the descriptions of WALDSTEIN and KITAIBEL (1802), STEARN (1972) , BÉNYEI-HIMMER et al. (1999) and KIRÁLY (2009) . In this paper we also present new records from the same steppe habitats of some very rare or »data deficient« (DD) taxa of Croatia.
Material and methods

Study area
Bansko Hill (Bansko brdo) is an elevation consisting of loess sediments (243 m a.s.l.), 21 km long, stretching in a NE-SW direction in NE Croatia (BOGNAR 1990) . Its south-eastern part is a sheer, 25-58 m high loess cliff, facing onto the floodplain of the Danube. In consequence of the steep slope the precipitation cannot wet the soil sufficiently. The loess cliffs, exposed to sunshine (irradiation) and drying by winds, are extremely hot and dry in the summer time, cold and dry in the winter, so they function as extrazonal semi-deserts and orographic deserts in the zone of the closed oak forests and forest steppes (PÓCS 1999) .
The climate of NE Croatia is moderately continental: the mean annual temperature is 10-11°C, precipitation is 600-700 mm with two maxima (late spring and beginning of autumn) that show the sub-Mediterranean feature of this climate (SELETKOVI] and KATU [IN 1992 ).
Plant identification and mapping
Plant identification was done by using recent Hungarian (KIRÁLY 2009) and Croatian (DOMAC 1984 (DOMAC , 2002 
Results and discussion
As a result of a survey of the loess flora and vegetation of Bansko Hill (NE Croatia) from Zmajevac to Batina four populations of herbaceous periwinkle were recorded in the 0178/4 Central European Flora mapping grid (Figs. 1-3 
Ecology of Vinca herbacea
Vinca herbacea is a xero-mezophytic species, populations of which were found on steep south-facing slopes as well as on plateau of Bansko Hill. This species mostly grows in steppe habitats, in dry rocky places, on shallow soils, humic or sandy soils in dry-and in xero-mesophilous steppe grasslands, forest steppes as well as in shrubberies and oak forests (SOÓ 1966, RANDU[KA and KRI@O 1986) . This is a plant with narrow ecological stress tolerance (BORHIDI 1995) . The herbaceous periwinkle is an entomophilous species, while its propagules are spread by anemochory, and it flowers from April to the beginning of June (SOÓ 1966) . Most of the individuals were flowering in April in 2007 in Bansko Hill, much earlier than the average in Hungary. Some of the individuals were infected by yellow fungus on the back of the leaves, but this fungus does not kill its host.
Distribution in the neighbouring area and conservation status
Closest to the Croatian locality, Vinca herbacea was found in southern HungaryBaranya County (SOÓ 1966) In the Carpathian Basin Vinca herbacea is a scarce and in Hungary a protected species (FARKAS 1999) but not endangered (NÉMETH 1989 , rare in Austria (FISCHER et al. 2008) , endangered in Slovakia (FERÁKOVÁ et al. 2001) and common in Romania (OPREA 2005) . In Serbia it is protected, but not threatened (STEVANOVI] 1999). Threatening factors in the whole area of distribution are the small populations, the low number of flowering individuals, intensive pasturing, burning of grasslands in spring, clearings of shrubs and trees (POBEDIMOVA 1952) .
The habitat type of Vinca herbacea is extremely restricted in Croatia; the extent of its occurrence is less than 10 km 2 . There are fewer than 1000 adult individuals in the population. Based on these two criteria (NIKOLI] 2005) Vinca herbacea should be treated as a critically endangered (CR) species of the Croatian flora. A survey of the populations performed in 2010 shows that the populations had not been significantly changed in the previous three years; nevertheless, a continued monitoring is needed .
Occurrence of some rare plants in the same area
In the same steppe habitats on Bansko Hill (lat. 45.837268, lon. 18.840533, 113 m a.s.l., in a semi-natural steppe-forest complex) we found some heliophilous and xerotolerant species which are »data deficient« vascular plant taxa of Croatia (NIKOLI] 2012):
Scorzonera hispanica L. is extremely rare, found in only a few localities in Mediterranean regions of Croatia. It is distributed in the eastern part of the Illyrian province (JÁVORKA 1925) . In Serbia it was found in the vicinity of Novi Sad (ZORKÓCZY 1896) but this information was not confirmed later (OBRADOVI] and BUTORAC 1975) . In Hungary this species occurs in the southern part of the country, in the Mecsek Mountains (SOÓ 1970) .
Inula germanica L. is a very rare plant in Croatia. This species was found closest to the Croatian locality in Hungary, in the Mecsek Mountains and very rarely occurs in Baranya-, in the Geresdi-and Szekszárdi-Hills (FARKAS 1999 , PURGER 2002 ).
These are rare sub/Mediterranean, and sub-continental species that occur on the southern loess slopes of Bansko Hill as well as other extremely rare continental species in Croatia 
